The isolation o f M iotoxin-A *, a novel macrocyclic trichothecene from Baccharis coridifolia DC. (Compositae) is described. The structure has been determ ined to be 4-hydroxy-roridin E by means o f NM R-spectroscopy and X-ray structure analysis.
Introduction
Macrocyclic trichothecenes are w ell-know n m ycotoxins, which have been isolated from cultures o f various species o f Fungi Im perfecti [1] . In the course of isolating tum or inhibitors o f plant origin, K upchan et al. [2] and later Jarvis and M azzola [3] described new macrocyclic trichothecenes, w hich w ere se p a rated from extracts o f the shrub Baccharis megapotamica. These p articu lar com pounds, called baccharinoids, show significant activity in vivo against P-388 leukem ia in mice. In contrast to the mycotoxins from fungi cultures, the bacch arin o id s show additional oxygen functions in the m acrocyclic and trichothecane ring systems.
In our search for the active constituents o f hazardous plants o f South A m erica, we recently found the two m acrocyclic trichothecenes R o rid in E (1) und R oridin A (2) in extracts o f the B razilian shrub Baccharis coridifolia [4] , a plant w hich has been proven to be highly toxic to livestock in Brazil and Argentina [5] . This is the first know n case o f the appearance o f genuine m acrocyclic trichothecen e mycotoxins in a higher plant. T he relatively high concentrations o f these com pounds suggest th at Baccharis coridifolia is able to absorb trichothecenes from soil fungi and store them structurally u n changed to large extent. T his is especially in te r esting in consideration o f the highly p h y totoxic character o f these trichothecenes; only a few plants are able to survive a co n tam in atio n w ith a few ppm o f such substances [6 ] ,
We now wish to report th e stru ctu ral featu res o f one new m inor trichothecene co m ponent, d esig nated by us as M iotoxin-A (3).
Results and Discussion
Miotoxin-A (3) was isolated from the ch lo ro fo rm extract o f dried plant m aterial from Baccharis cori difolia by silica gel column chrom atography, p rep a rative thin layer ch rom atography, p rep a ra tiv e high perform ance liquid ch ro m ato g rap h y , and finally thin layer chrom atography. M ass spectral d a ta o f 3 agree with C29H380 9. The 'H -N M R and ,3C -N M R spectra, including a D E P T -experim ent for th e d e te r mination o f the 13C -m ultiplicities, suggest a stru c ture derived from 1 , and d istinguished from this in containing one m ore O H -group at C (4 ') (N M R -d ata shown in Table I ). Significant differences betw een the two trichothecene spectra are: 1 ) an upfield deviation of the C (4 ') and C (5 ') signals in the ,3C-N M R spectrum , 2) the presence o f a b ro ad singulet at 4.3 ppm in the p ro to n N M R sp ectru m , and variations in the unresolved parts at 2 . 1 and 3.7 ppm.
The assum ption of a 4 '-h y d ro x y -d eriv ativ e o f 1 was established by ap p licatio n o f tw o-dim ensional Fourier transform N M R -tech n iq u es [7] , The 2 D -'H -i3C shift correlation spectrum (Fig. 1) con nects proton and carbon shifts for every C H "-group. Profiles o f cross-sections through the spectra perm itted an assignm ent o f the com plete spectrum o f 3. Thus it also was possible to correlate tightly neighbouring 13C -resonances, for exam ple at <5=74.2 and 74.4 ppm to C(4) and C (4') respectively.
A 2D -p ro to n -p ro to n shift correlation spectrum ( Fig. 2) was then used to identify the pairs o f resonances th a t are coupled together.
In order to determ in e the rem aining co n fig u ra tions at C (4'), C (6 '), C (13') and at the C ( 2 ') -C ( 3 ') double bond, an X -ray single crystal diffraction analysis was accom plished [12] . T he crystal structure o f 3 is orthorhom bic, space group P22j2!, w ith (Fig. 3) was solved by direct m ethods w ith SH ELX TL [8 ] .
Blocked-matrix least-squares refinem ent o f the atom ic coordinates and an isotropic th erm al p a ra m eters reduced R to 0.14; H -atom s w ere then positioned. W ith isotropic H -atom th erm al p a ra m eters, the final R was 0.079 for 2903 reflections. N one o f the atom param eters shifted m o re th a n 0.04 a in the last cycle. P ositional p ara m ete rs are listed in Table II . The d eterm in ed bond lengths and angles o f 3 are given in Tables III and IV. Evidently, the C ( 2 ') -C ( 3 ') d o u b le bo n d is o f the same trans configuration betw een th e H (2 ') and th e methyl group at C (3 ') as found in 1 [9] . In R oridin J (4) [10] , until now the only know n m acrocyclic trichothecene w here an allylic hydroxy g ro u p occurs at C (4 '), the C (2 ') -C (3 ') bond show s the o p p o site configuration. The stereochem istry at C ( 6 '), C (1 3 '), and at C (4 ') is determ ined as (R ) in all th ree cases. (9) C ( Up to now it has not been established, w h eth e r 3 is a native, and not yet isolated secondary m e ta b o lit of fungi, or the result o f a plant induced hydroxylation of R oridin E, absorbed in Baccharis coridifolia.
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